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Abstract
Background: Mortality from anaesthesia and surgery in many countries in Sub-Saharan Africa remain at levels last
seen in high-income countries 70 years ago. With many factors contributing to these poor outcomes, the World
Health Organization (WHO) launched the “Safe Surgery Saves Lives” campaign in 2007. This program included the
design and implementation of the “Surgical Safety Checklist”, incorporating ten essential objectives for safe surgery.
We set out to determine the knowledge of and attitudes towards the use of the WHO checklist for surgical patients
in national referral hospitals in East Africa.
Methods: A cross-sectional survey was conducted at the main referral hospitals in Mulago (Uganda), Kenyatta (Kenya),
Muhimbili (Tanzania), Centre Hospitalier Universitaire de Kigali (Rwanda) and Centre Hospitalo-Universitaire de
Kamenge (Burundi). Using a pre-set questionnaire, we interviewed anaesthetists on their knowledge and attitudes
towards use of the WHO surgical checklist.
Results: Of the 85 anaesthetists interviewed, only 25 % regularly used the WHO surgical checklist. None of the
anaesthetists in Mulago (Uganda) or Centre Hospitalo-Universitaire de Kamenge (Burundi) used the checklist,
mainly because it was not available, in contrast with Muhimbili (Tanzania), Kenyatta (Kenya), and Centre Hospitalier
Universitaire de Kigali (Rwanda), where 65 %, 19 % and 36 %, respectively, used the checklist.
Conclusion: Adherence to aspects of care embedded in the checklist is associated with a reduction in postoperative
complications. It is therefore necessary to make the surgical checklist available, to train the surgical team on
its importance and to identify local anaesthetists to champion its implementation in East Africa. The Ministries
of Health in the participating countries need to issue directives for the implementation of the WHO checklist
in all hospitals that conduct surgery in order to improve surgical outcomes.
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Background
Every year, tens of millions of patients worldwide suffer
disabling injuries or death because of unsafe medical care
[1]. Current data suggest that the death rate in high-
income countries related to anaesthesia ranges from 1 in
50,000 to 1 in 200,000 [2]. Anaesthesia death rates in low
and-middle-income countries (LMICs) are reportedly 100
to 1,000 times higher [3–5]. Incident reports in Thailand
showed that 61 % of the incidents occurred in the operat-
ing room and were due to inexperience, lack of vigilance,
inadequate pre-anaesthetic evaluation, inappropriate deci-
sions, emergency conditions, haste, inadequate supervi-
sion, and ineffective communication [6].
A surgical checklist is a visual aid that reminds users
of important issues before and after surgery. The World
Health Organization’s (WHO) patient safety programme,
‘Safe Surgery Saves Lives’, developed a surgical safety
checklist (SSC) as a means of improving the safety of
surgical care around the world. In a multinational study
involving eight hospitals from diverse economic settings,
its use was shown to improve compliance with standards
of care by 65 % and to reduce the death rate following
surgery by nearly 50 % [7]. All sites had a reduction in
the rate of major postoperative complications, with a
significant reduction at three sites, one in a high-income
location and two in lower-income locations [7].
Growing evidence has supported promotion of the use
of checklists in several areas of healthcare and increased
enthusiasm for widespread introduction of such tools in
clinical practice [7–9]. The concept of using a checklist
in surgical and anaesthetic practice was energized by
publication of the WHO surgical safety checklist in
2008. Despite initial results demonstrating that properly-
implemented surgical checklists can make a substantial
difference to patient safety; however, implementation has
not been straightforward. The reasons for this are varied
and complex but include inconsistent leadership, lack of
flexibility, and teamwork requirements, all of which may
be different from current practices [10].
The East African Community is made up of low and
middle-income countries [11] with limited resources for
anaesthesia, including shortages of trained human re-
sources, consumables, and equipment. It also lacks well-
enforced standard operating procedures, guidelines and ap-
propriate infrastructure for safe anaesthesia. The use of the
WHO SSC, if enforced, is likely to have a greater impact on
outcomes in this sub-region than in developed countries.
The aim of this study was to determine knowledge and
attitudes towards the use of the surgical checklist at the na-
tional referral hospitals in East Africa. We conducted a
cross-sectional survey at these hospitals to describe the
challenges of anaesthesia in East Africa. As part of that sur-
vey; we collected data to document practices in using the
WHO SSC, and other pre-anaesthetic surgical checklists.
Methods
The survey was conducted from February 2013 to March
2014 in the main referral hospitals in each East Africa
Community country. These were Mulago Hospital
(Uganda), Kenyatta Hospital (Kenya), Muhimbili Hospital
(Tanzania), Centre Hospitalier Universitaire de Kigali
(Rwanda), and Centre Hospitalo-Universitaire de Kamenge
(Burundi). The target population was anaesthetists working
in the obstetric theatres in these national referral hospitals.
This study was part of a larger survey for the first au-
thor’s Master of Medicine in Anaesthesia dissertation,
on the challenges of anaesthesia in developing countries.
This looked at availability of equipment, drugs and other
requirements for safe obstetric anaesthesia following the
World Federation of Societies’ of Anaesthesiologists
(WFSA) international guidelines for safe anaesthesia. As
part of this larger survey, we collected demographic data
and also asked three basic questions on the WHO surgi-
cal checklist. These were whether it was available for
use, if they used it, and if not, why not. A survey tool
was developed to answer these questions, and initially
piloted at Mulago Hospital in Kampala.
Ethical approval was obtained from Makerere University
School of Medicine Research and Ethics Committee
(SOMREC), the Uganda National Council for Science &
Technology Ethics Committee, and hospital ethics com-
mittees for participating hospitals including Muhimbili
University of Health and Allied Services Ethics Commit-
tee, Kenyatta National Hospital/University of Nairobi Eth-
ics and Research Committee, the University of Rwanda
Faculty of Medicine Research and Ethics Committee. In
Centre Hospitalo-Universitaire de Kamenge Burundi, the
Dean of Medical School, Universite de Burundi consid-
ered our Ethical Approval from Makerere University and
no contact with patients, and allowed us to proceed with
the study. Written informed consent was obtained from
all individuals participating in the study.
The sample space was calculated by proportion to size
sampling. We stratified according to the number of
anaesthetists available in each hospital, and the individ-
ual anaesthetists interviewed were selected by simple
random sampling. We obtained a list of the physician
and non-physician anaesthetists providing obstetric an-
aesthesia in each hospital, and contacted all of them to
explain the purpose of the study and ask them to partici-
pate. We continued to make contact until we had
reached the target number of participants. Once we had
obtained consent from an individual, we interviewed
them. An investigator administered an objective pre-set
questionnaire to determine anaesthetists’ knowledge of
the WHO Safe Surgical Checklist, and its availability and
use at the various hospitals. Demographic data and other
variables were collected from each participant including
their gender, level of education, years of experience and
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places of work (private and public) (see Table 1).
STATA 14 was used for data analysis (Statcorp, College
Station, TX, USA). Results were presented in numbers/fre-
quencies for continuous variables, and proportions for cat-
egorical variables.
Results
Of the 86 anaesthetists contacted and interviewed, 85 re-
sponses were analysed (99 % response rate) (see Fig. 1).
The participants included physician and non-physician
anaesthetists working in the obstetric departments at the
national referral hospitals (Table 1). One participant in
Kigali consented, but was unavailable to complete the
interview. A total of 58 % of participants knew about the
WHO checklist, but only 25 % used it regularly (Tables 2
& 3). More than three quarters (78 %) said that the main
reason the checklist was not used was because it was
not available. Other reasons given were that the checklist
was not clear, or was too long, or that they did not
understand its purpose, were lazy or sometimes chose to
ignore it (Fig. 2).
None of the anaesthetists in Mulago (Uganda) or CHU
Kamenge (Burundi) used the WHO checklist. This con-
trasted with Muhimbili (Tanzania), Kenyatta (Kenya),
and CHU Kigali (Rwanda), where 65 %, 19 % and 36 %,
respectively, used the checklist (Table 2). None of the
hospitals had anyone responsible for ensuring that the
surgical checklist is available in each theatre, or checking
that all members of the surgical team implement it.
Muhimbili had a locally designed pre-anaesthesia check-
list for caesarean sections, which included a machine,
drugs and airway equipment checks. However, 57 % of
the anaesthetists reported that it was not generally avail-
able for use.
Discussion
Results from 85 anaesthetists were analysed. Only 25 %
regularly used the pre-anaesthetic surgical checklist,
with the main reason for non-use being that it was not
available. Other reasons included because the anaesthe-
tists thought it was not clear, or too long, or they chose
to ignore it.
The minimum requirements for safe anaesthesia
practice include the presence of a trained provider
with adequate skills, appropriate anaesthesia monitors,
disposables and drugs and relevant management protocols
for each level of care [12]. In 1999, the Institute of Medi-
cine estimated that medical errors account for up to
98,000 deaths each year in the United States [13]. Failures
in teamwork and communication account for 70 % of sen-
tinel events in obstetrics [14]. Strategies to reduce errors
and subsequent adverse outcomes have therefore focused
on team and individual training, including simulations
and drills, development of protocols, guidelines and
checklists, use of information technology, and education.
Because checklists help to identify and correct pre-
ventable errors and omissions before problems arise,
they are an essential step in reducing the number of ad-
verse events by standardizing work processes. These
checklists have to be tailored to the local context, and be
as comprehensive as possible, but also short and clear
[15]. This conclusion is supported by a 2014 systematic
review of the effect of the World Health Organization
surgical safety checklist on postoperative complications.
Table 1 Distribution of baseline characteristics of study participants by country
Variable Country
Mulago, Uganda CHU Kamenge Burundi Kenyatta, Kenya Muhimbili Tanzania CHU Kigali Rwanda Overall
N = 23 N = 5 N = 26 N = 17 N = 14 N = 85
Qualification (% respondents)
Physician anaesthetist 1 (4) 1 (20) 14 (58) 3 (18) 2 (14) 21 (25)
Nurse anaesthetist 13 (57) 4 (80) 2 (8) 8 (47) 9 (64) 36 (43)
Clinical officer anaesthetist 8 (35) 0 5 (21) 2 (12) 0 15 (18)
Other (Anaesthesia assistant/
Anaesthesia Medical Officer)
1 (4) 0 3 (13) 4 (24) 3 (21) 11 (13)
Mean age in years (SD) 43.55 (8.03) 49.00 (11.25) 41.20 (9.29) 46.40 (8.11) 35.15 (6.73) 42.40 (9.13)
Mean years of experience (SD) 11.22 (6.67) 19.40 (9.79) 11.04 (7.64) 13.29 (8.67) 11.57 (14.37) 12.16 (9.21)
Gender (%)
Female 14 (61) 2 (40) 4 (17) 4 (24) 7 (54) 31 (38)
Male 9 (39) 3 (60) 20 (83) 13 (76) 6 (46) 51 (62)
Another place of work (%)
Private 16 (70) 3 (100) 20 (83) 13 (76) 8 (62) 60 (75)
None 7 (30) 0 4 (17) 4 (24) 5 (38) 29 (25)
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Adherence to aspects of care embedded in the checklist
was associated with a reduction in postoperative compli-
cations [16].
Anaesthetists are accustomed to checklists in theatre,
the best known being the anaesthetic machine checklist.
Safety checklists are also available for other situations,
including on the ward, in the ICU (intensive care unit),
and in the operating theatre. While seemingly simplistic,
the evidence suggests that patients benefit from well-
designed checklists used effectively. Effective implemen-
tation requires training, coaching, and a change in safety
culture, with routine measurement and regular feedback
of outcomes [10].
While our results may seem unusual, and specific to
implementation in low and middle-income countries, a
Dutch study reported that participants used the checklist
only 14 out of 40 times [17]. Providers indicated that it
was not used either because they did not know that
there was a checklist or were already aware that the con-
tents of the list were complete so found it unnecessary
to (double) check. This study identified many of the dif-
ficulties in increasing use of checklists in the healthcare
sector. A Swiss study reported a small but significant
benefit when using a printed checklist as a memory tool
during the sign-out process, the proportion of interven-
tions with almost all validated items being higher than
those without the memory tool (20 % vs. 0 %) [18].
Recent publications from other centres have confirmed
that the sustained use of the WHO checklist improves
communication and ensures the reliability of routine in-
terventions such as antibiotic prophylaxis and thrombo-
embolic prophylaxis [19, 20]. Although the evidence
suggests that standardization of care improves patient
safety, it cannot be assumed that implementation of the
SSC will automatically lead to a reduction in complica-
tions. A large before–after study showed that obligatory
use of the checklist was not followed by a significant
effect on postoperative mortality or complication rates
in Canada [21]. Studies in lower-income countries,
however, have shown more marked results of using a
Fig. 1 Study profile
Table 2 Availability, knowledge and usage of the surgical checklist at 5 national referral hospitals in East Africa
Variable Study countries
Mulago CHUKBurundi Kenyatta Muhimbili CHUK Rwanda Total
Available
Yes 1 (4) 0 3 (12) 3 (43) 9 (69) 16 (22)
No 22 (96) 5 (100) 23 (88) 4 (57) 4 (31) 58 (78)
Knowledge
Yes 8 (35) 5 (100) 19 (73) 8 (47) 9 (64) 49 (58)
No 15 (65) 0 7 (27) 9 (53) 5 (36) 36 (42)
Usage
Yes 0 0 5 (19) 11 (65) 5 (36) 21(25)
No 23 (100) 5 (100) 21 (81) 6 (35) 9 (64) 64 (75)
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checklist. A Tunisian study suggested that 60 % of adverse
events were preventable [22]. The importance of checklist
use in clinical practice is also seen in work done by a crit-
ical care specialist in Baltimore, using a checklist of steps
that doctors were required to take to avoid spreading in-
fections. It included items such as ‘wash your hands with
soap’. The results of checklist use were dramatic, includ-
ing a reduction in infection rate, with 43 infections
avoided, eight deaths prevented and 2 million dollars
saved in one hospital alone [23]. This further explains why
checklists might enhance safety in hospitals.
We found that the use of the WHO SSC was very low
at the study sites even though 58 % of the respondents
knew about it. The response “It is not available” is per-
haps a reflection of the culture and attitudes in these
hospitals rather than an indication of the actual availabil-
ity. It may reflect a lack of enthusiasm for checklist use
because it can actually be accessed online. With the right
motivation, anyone in the medical facility can print out
and pin up the checklist in theatres as a reminder to the
surgical team to go through each of the components for
each patient. Of more concern, we noted the absence of
coordinators and a perception that using the checklist
may increase workload, which means that providers may
be less willing to implement it, and to an extent ignore
it. We believe our findings are valid, because these low-
income country hospitals are faced with several other
challenges, including high patient load and low re-
sources for anaesthesia and surgery. It is, however, im-
perative that they use the WHO checklist, so that
preventable errors are eliminated. It is essential to make
sure that healthcare professionals use the checklist, and
the ‘why’ and ‘how’ should therefore be communicated
effectively [24].
The strengths of this study are that it was conducted at
the main referral hospitals across the region, which also
double as teaching hospitals for Makerere University
(Uganda), Nairobi University (Kenya), Muhimbili Univer-
sity of Health and Allied Services (Tanzania), National
University of Rwanda and University of Burundi. Anaes-
thetists and other theatre staff train in these hospitals, and
then work across the region. Any improvements made
here would therefore be spread further. Our recommen-
dations are generalizable to all of the countries that partic-
ipated in the study. We acknowledge that this study is
limited by the fact that it was a cross-sectional survey of
only five hospitals, which were purposively selected as
representing main referral hospitals in the East African
Community countries. This could have introduced a de-
gree of selection bias, but individual anaesthetists were se-
lected by simple random sampling.
We recommend that the health leadership in these
countries is engaged and used as advocates to encourage
implementation of the WHO SSC. They will need to
issue directives, urging all hospitals to implement the
checklist. The quality improvement systems in the hos-
pitals need to sensitize all members of the surgical team
to the evidence on improved surgical outcomes with use
of the WHO SSC, and draw up a strategic plan to
Fig. 2 Reasons for not using the surgical checklist
Table 3 Overall usage of surgical checklist at the National
referral hospitals in East Africa
Usage Frequency Percentage (95 % CI)
Yes 21 25 (15–34)
No 64 75 (67–85)
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operationalise its implementation. This could include
training anaesthetists and other members of the surgical
team on why and how, and building a team of local
champions to coordinate and implement its use. To ad-
dress the perception of increased work, the WHO SSC
could be pinned up in all theatres as a memory tool for
the surgical team to use, without having to write any-
thing down.
Our study only focused on the knowledge and attitudes
towards the use of the WHO SCC among anaesthetists.
Further studies are needed to ensure the checklist is avail-
able to other members of the surgical team, and to com-
pare attitudes to and knowledge about its use across the
team.
Conclusions
Implementation of the WHO surgical checklist has the
potential to reduce surgical complications in both devel-
oped and developing countries. Current data suggest
that the effect is likely to be greater in lower-income
countries, where resources are more limited and gaps
more likely to occur. Our study shows that the checklist
is inconsistently used across the East African Community
even where local modifications have been developed. We
conclude that there is an urgent need to make it available
and to train the whole perioperative team on its import-
ance and implementation. The Ministries of Health in de-
veloping countries need to engage quality improvement
teams and issue directives for the implementation of the
WHO SSC in all hospitals that conduct surgery.
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